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CLAIMS 



[Claim(s)] 

[Claim l] The print head containing two or more dot formative elements for being the 
airline printer which prints by recording a dot on the surface of print media, and forming a 
dot on said print media, The horizontal- scanning mechanical component which drives at 
least one side of said print head and said print media, and performs horizontal scanning, 
The head mechanical component in which drive at least the part of two or more dot 
formative elements contained in said print head in the midst of said horizontal scanning, 
and a dot is made to form, It has the vertical- scanning mechanical component which drives 
at least one side of said print head and said print media, and performs vertical scanning, 
and the control section which controls printing actuation. Said print head The 1st dot 
formative element array by which two or more chromatic color dot formative element 
groups were arranged in predetermined sequence along the direction of vertical scanning, 
The 2nd dot formative element array by which the black dot formative element group for 
forming a black dot is arranged by the 1st [ said ] dot formative element array and 
juxtaposition, Preparation ****** and said black dot formative element group Many dot 
formative elements are included rather than each chromatic color dot formative element 
group. Said control section In the case of monochrome printing, while performing record of 
a dot according to the 1st recording method in the interstitial segment of the record 
execution area on said print media only using said 2nd dot formative element array 
Compared with said 1st recording method, record of a dot is performed according to the 
2nd recording method with a small vertical* scanning feed per revolution [ near the back 
end of said record execution area ]. In the case of color printing The airline printer 
characterized by performing record of a dot according to the 3rd recording method which is 
[ / said interstitial segment of said record execution area, and near / said / both / the back 
end ] common using said 1st and 2nd dot formative element array. 

[Claim 2] It is an airline printer according to claim 1. Said 1st dot formative element array 
The yellow dot formative element group for forming a yellow dot is included, and it is 
related with said 1st dot formative element array. While the array sequence of two or more 
of said chromatic color dot formative element groups is determined that a yellow dot is 
formed after other chromatic color dots in the location of the arbitration on said print 
media Said two or more chromatic color dot formative element groups are mutually 
equipped with an equal number of dot formative elements, respectively. Said 
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vertical-scanning mechanical component The 1st vertical- scanning drive which performs 
vertical-scanning delivery in a comparatively high precision, and the 2nd vertical-scanning 
drive which performs vertical- scanning delivery in a comparatively low precision after 
vertical-scanning delivery by said 1st vertical-scanning drive is completed at least, When 
vertical- scanning delivery is performed by said 2nd vertical-scanning drive, without 
performing vertical -scanning delivery by said 1st vertical-scanning drive [ near the back 
end of said print media ] in the case of said color printing, preparation ****** and said 
control section The airline printer which controls actuation of each dot formative element 
array so that it has more than the moiety of the dot formed at the time of horizontal 
scanning by the yellow dot. 

[Claim 3] It is the airline printer which forms a black dot only using the dot formative 
element which exists in the vertical-scanning location as the dot formative element used in 
the specific chromatic color dot formative element group from which activation of the dot 
formation on said print media is attained most early about a black dot in said two or more 
chromatic color dot formative element groups in said 1st dot formative element array in 
the case of said color printing where are an airline printer according to claim 1 or 2, and 
said control section is the same. 

[Claim 4] It is an airline printer according to claim 1 to 3. Said control section In the case of 
said monochrome printing, it sets near the tip of said record execution area. Compared 
with said 1st recording method, record of a dot is performed according to the 4th recording 
method with a small vertical- scanning feed per revolution. In the case of said color printing 
The airline printer which performs record of a dot [ near the tip of said record execution 
area ] according to said 3rd recording method which is common said interstitial segment of 
said record execution area, and near [ said ] the back end. 

[Claim 5] The process which is the printing approach of performing printing by recording a 
dot on the surface of print media using the airline printer which has the print head, and 
chooses whether (a) color printing is performed or monochrome printing is performed, (b) It 
has the process which performs printing according to the selection in said process (a). Said 
print head The 1st dot formative element array by which two or more chromatic color dot 
formative element groups were arranged in predetermined sequence along the direction of 
vertical scanning, The 2nd dot formative element array by which the black dot formative 
element group for forming a black dot is formed in the 1st [ said ] dot formative element 
array and juxtaposition, Preparation ****** and said black dot formative element group 
Many dot formative elements are included rather than each chromatic color dot formative 
element group. Said process (b) (i) While using only said 2nd dot formative element array 
in the case of said monochrome printing and performing record of a dot at it according to 
the 1st recording method in the interstitial segment of the record execution area on said 
print media The process which performs record of a dot according to the 2nd recording 
method with a small vertical- scanning feed per revolution compared with said 1st 
recording method [ near the back end of said record execution area ], (ii) The printing 
approach equipped with the process which performs record of a dot according to the 3rd 
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recording method which uses said 1st and 2nd dot formative element array in the case of 
said color printing, and is [ / said interstitial segment of said record execution area, and 
near / said / both / the back end ] common in it. 

[Claim 6] It is the printing approach according to claim 5. Said 1st dot formative element 
array The yellow dot formative element group for forming a yellow dot is included, and it is 
related with said 1st dot formative element array. While the array sequence of two or more 
of said chromatic color dot formative element groups is determined that a yellow dot is 
formed after other chromatic color dots in the location of the arbitration on said print 
media Said two or more chromatic color dot formative element groups are mutually 
equipped with an equal number of dot formative elements, respectively. Said airline 
printer The 1st vertical-scanning drive which performs vertical- scanning delivery in a 
comparatively high precision, and the 2nd vertical- scanning drive which performs 
vertical-scanning delivery in a comparatively low precision after vertical-scanning delivery 
by said 1st vertical-scanning drive is completed at least, When vertical-scanning delivery 
is performed by said 2nd vertical- scanning drive, without performing vertical- scanning 
delivery by said 1st vertical- scanning drive [ near the back end of said print media ] in the 
case of said color printing, preparation ****** and said process (ii) The printing approach 
including the process which controls actuation of each dot formative element array so that 
it has more than the moiety of the dot formed at the time of horizontal scanning by the 
yellow dot. 

[Claim 7] It is the printing approach according to claim 5 or 6. Said process (ii) In the case 
of said color printing, it is related with a black dot. In the specific chromatic color dot 
formative element group from which activation of the dot formation on said print media is 
attained most early in said two or more chromatic color dot formative element groups in 
said 1st dot formative element array The printing approach including the process which 
forms a black dot only using the dot formative element which exists in the same 
vertical* scanning location as the dot formative element used. 

[Claim 8] It is the printing approach according to claim 5 to 7. Said process (ii) In the case 
of said monochrome printing, it sets near the tip of said record execution area. The process 
which performs record of a dot according to the 4th recording method with a small 
vertical-scanning feed per revolution compared with said 1st recording method is included. 
Said process (iii) The printing approach including the process which performs record of a 
dot [ near the tip of said record execution area ] according to said 3rd recording method 
which is common said interstitial segment of said record execution area, and near [ said ] 
the back end in the case of said color printing. 

[Claim 9] It is the record medium which recorded the computer program for performing 
printing on the computer equipped with the airline printer which has the print head and in 
which computer reading is possible. The 1st dot formative element array by which, as for 
said print head, two or more chromatic color dot formative element groups were arranged 
in predetermined sequence along the direction of vertical scanning, The 2nd dot formative 
element array by which the black dot formative element group for forming a black dot is 
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formed in the 1st [ said ] dot formative element array and juxtaposition, Preparation 
****** and said black dot formative element group Many dot formative elements are 
included rather than each chromatic color dot formative element group. Said computer 
program While using only said 2nd dot formative element array in the case of said 
monochrome printing and performing record of a dot at it according to the 1st recording 
method in the interstitial segment of the record execution area on said print media The 
function to perform record of a dot according to the 2nd recording method with a small 
vertical- scanning feed per revolution compared with said 1st recording method [ near the 
back end of said record execution area ], The function to perform record of a dot according 
to the 3rd recording method which uses said 1st and 2nd dot formative element array in 
the case of said color printing, and is [ / said interstitial segment of said record execution 
area, and near / said / both / the back end ] common in it, The record medium which the 
aforementioned computer is made to realize and in which computer reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which color-prints using the 

print head for forming the dot of two or more colors. 

[0002] 

[Description of the Prior Art] As an airline printer which records a dot while the print head 
scans in a main scanning direction and the direction of vertical scanning, there are a serial 
scan mold printer, a drum scan mold printer, etc. There are a technique called the 
"interlace" indicated by U.S. Pat. No. 4,198,642 and JP,53-2040,A as one of the techniques 
for the improvement in image quality in this kind of printer, especially an ink jet printer, a 
technique called the "overlap method" or the "multi-scan method" indicated by 
JP,3-207665,A. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, desirable dot recording methods 
differ according to the array of the nozzle array in the print head at the point which raises 
image quality. Therefore, it is desirable to apply a different dot recording method from the 
former to the airline printer which has the different print head from the former. 
[0004] This invention is made in order to solve the above-mentioned technical problem in 
the conventional technique, and it aims at offering the technique which prints using the 
dot recording method suitable for the specific print head. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
solve a part of above-mentioned technical problem [ at least ], in this invention, the 1st and 
2nd dot formative element array uses the print head arranged by juxtaposition along the 
direction of vertical scanning. As for the 1st dot formative element array, two or more 
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chromatic color dot formative element groups are arranged in predetermined sequence 
along the direction of vertical scanning. A black dot formative element group for the 2nd 
dot formative element array to form a black dot is formed in the 1st dot formative element 
array and juxtaposition. The black dot formative element group contains many dot 
formative elements rather than each chromatic color dot formative element group. While 
performing record of a dot according to the 1st recording method in the interstitial segment 
of the record execution area on print media only using the 2nd dot formative element array, 
in the case of monochrome printing, record of a dot is performed according to the 2nd 
recording method with a small vertical-scanning feed per revolution compared with the 1st 
recording method [ near the back end of a record execution area ]. On the other hand, in 
the case of color printing, record of a dot is performed according to the 3rd recording 
method which is [ / the interstitial segment of a record execution area, and near / both / the 
back end ] common using the 1st and 2nd dot formative element array. 
[0006] The reason a recording method with a vertical" scanning feed per revolution smaller 
than the interstitial segment of print media is applied [ near the back end of print media ] 
at the time of monochrome printing is as follows. When the number of nozzles per [ which 
is actually used for printing ] color (it is called "the number of use nozzles") is generally 
large, it is in the inclination for the range (record improper range) which cannot perform 
effective record [ near the lower limit of print media ] to become large, and for the range 
(effective record range) which can perform effective record to become small. Since the black 
dot formative element group contains many dot formative elements rather than each 
chromatic color dot formative element, at the time of monochrome printing, its record 
improper range [ / near the lower limit of print media ] is larger than the time of color 
printing. So, at the time of monochrome printing, the effective record range is [ / near the 
lower limit of print media ] extensible by applying a recording method with a 
vertical-scanning feed per revolution smaller than an interstitial segment. On the other 
hand, at the time of color printing, since the effective record range is securable enough 
even if it applies the same recording method as an interstitial segment, since there are few 
use nozzles per color than the time of monochrome printing, record of a dot is performed 
[ the interstitial segment of print media, and near / both / the back end ] using a common 
recording method. Thus, in this invention, printing which was suitable for color printing 
and monochrome printing, respectively can be performed using the specific print head. 
[0007] In addition, when the yellow dot formative element group for the 1st dot formative 
element array to form a yellow dot is included, in the 1st dot formative element array, it is 
desirable in the location of the arbitration on print media that the array sequence of two or 
more chromatic color dot formative element groups is determined that a yellow dot is 
formed after other chromatic color dots. Moreover, as for two or more chromatic color dot 
formative element groups, it is desirable to have an equal number of dot formative 
elements mutually, respectively. The above-mentioned airline printer may be equipped 
with the 1st vertical-scanning drive which performs vertical- scanning delivery in a 
comparatively high precision, and the 2nd vertical- scanning drive which performs 
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vertical- scanning delivery in a comparatively low precision after vertical- scanning delivery 
by said 1st vertical* scanning drive is completed at least. Under the present circumstances, 
when vertical- scanning delivery is performed by the 2nd vertical' scanning drive, without 
performing vertical-scanning delivery by the 1st vertical-scanning drive [ near the back 
end of print media ] in the case of color printing, actuation of each formative element array 
is controlled so that it has more than the moiety of the dot formed at the time of horizontal 
scanning by the yellow dot. 

[0008] [ near the back end of print media ], since vertical- scanning delivery by the 1st 
vertical- scanning drive is not performed but vertical-scanning delivery is performed by the 
2nd vertical-scanning drive, delivery precision becomes comparatively low. However, since 
a yellow dot cannot be comparatively easily conspicuous, when a yellow dot has more than 
a moiety, that the delivery precision of vertical scanning is also low does not not much 
degrade image quality. 

[0009] In addition, it is desirable to form a black dot only using the dot formative element 
which exists in the same vertical- scanning location as the dot formative element used in 
the specific chromatic color dot formative element group from which activation of the dot 
formation on print media is attained most early about a black dot in two or more chromatic 
color dot formative element groups in the 1st dot formative element array in the case of 
color printing. 

[00 10] If it carries out like this, since a black dot is formed in each location on print media 
earlier than the dot of other colors, a blot of a black dot can be prevented and a color 
picture with high saturation can be obtained. 

[00 11] Furthermore, in the case of monochrome printing, record of a dot may be performed 
[ near the tip of a record execution area ] according to the 4th recording method with a 
small vertical-scanning feed per revolution compared with the 1st recording method. 
Moreover, in the case of color printing, it may be made to perform record of a dot [ near the 
tip of a record execution area ] according to the 3rd recording method which is common the 
interstitial segment of a record execution area, and near the back end. 
[0012] If it carries out like this, in monochrome printing, the effective record range is [ / 
near the tip of a record execution area ] extensible. It is possible to simplify record of a dot 
by color printing on the other hand. 

[0013] Various modes, such as a data signal embodied in the subcarrier as a concrete mode 
of this invention including the computer program for realizing the function of an airline 
printer and the printing approaches, these equipments, or an approach, the record medium 
which recorded the computer program, and in which computer reading is possible, and its 
computer program, can be taken. 
[0014] 

[Embodiment of the Invention] A. Explain the gestalt of whole equipment configuration", 
next operation of this invention based on an example. Drawing 1 is the outline perspective 
view showing the main configurations of the color ink jet printer 20 as one example of this 
invention. This printer 20 is equipped with the form stacker 22, the paper feed roller 24 
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driven with the step motor which is not illustrated, the platen plate 26, carriage 28, the 
step motor 30, the towage belt 32 driven with a step motor 30, and the guide rail 34 for 
carriage 28. The print head 36 equipped with many nozzles is carried in carriage 28. 
[0015] A print sheet P is rolled round with the paper feed roller 24 from the form stacker 
22, and the front-face top of the platen plate 26 is sent in the direction of vertical scanning. 
Carriage 28 is led to the towage belt 32 driven with a step motor 30, and moves to a main 
scanning direction along with a guide rail 34. The main scanning direction is perpendicular 
to the direction of vertical scanning. 

[0016] Drawing 2 is the block diagram showing the electric configuration of a printer 20. 
The printer 20 is equipped with the receiving buffer memory 50 which receives the signal 
supplied from the host computer 100, the image buffer 52 which stores print data, and the 
system controller 54 which controls actuation of the printer 20 whole. The 
horizontal- scanning drive driver 61 which drives the carriage motor 30, the 
vertical - scanning drive driver 62 which drives the paper feed motor 31, and the head drive 
driver 63 which drives the print head 36 are connected to the system controller 54. 
[0017] The printer driver (not shown) of a host computer 100 determines various kinds of 
parameter value which specifies printing actuation based on the recording method (it 
mentions later) which the user specified. This printer driver generates the print data for 
printing by that recording method further based on such parameter value, and transmits 
them to a printer 20. The transmitted print data are once stored in the receiving buffer 
memory 50. Within a printer 20, a system controller 54 reads required information in the 
receiving buffer memory 50 out of print data, and sends a control signal to each drivers 61, 
62, and 63 based on this. 

[0018] The image data of two or more color components obtained by disassembling the 
print data received by the receiving buffer memory 50 for every color component is stored 
in the image buffer 52. The head drive driver 63 drives the nozzle array of each color in 
which the image data of each color component was prepared by the print head 36 according 
to read-out and this from the image buffer 52 according to the control signal from a system 
controller 54. 

[0019] B. The configuration of the print head • drawing 3 is the explanatory view showing 
the array of the nozzle formed in the base of an actuator 40 established in the lower part of 
the print head 36. The color nozzle train and black nozzle train which were arranged on 
the straight line which met in the direction of vertical scanning, respectively are formed in 
the base of an actuator 40. In addition, an "actuator" means the ink regurgitation device 
containing a nozzle and the driver element for the ink regurgitation (for example, a 
piezo-electric element and a heater). Usually, the nozzle part of one actuator is formed as 
one by ceramic shaping. If the nozzle train of two trains is formed in one actuator, since it 
is possible to arrange nozzles with a sufficient precision, image quality can be raised. In 
addition, in this specification, a "nozzle train" is also called a "nozzle array." 
[0020] The black nozzle train has 48 nozzle #K1#K48. These nozzle #K1-#K48 are 
arranged in the fixed nozzle pitch k along the direction of vertical scanning. This nozzle 
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pitch k is 6 dots. However, the nozzle pitch k can be set as the value which multiplied the 
dot pitch on print media P by the integer of two or more arbitration. In addition, the "dot" 
which is the unit of the nozzle pitch k means the minimum pitch which met in the direction 
of vertical scanning of the dot formed on print media. 

[0021] a color nozzle train ■- nozzle group 40Y for yellow, and the object for Magentas - 
nozzle group 40M and nozzle group 40C for cyanogen are included. In addition, on these 
specifications, the nozzle group for chromatic color ink is also called a "chromatic color 
nozzle group." Nozzle group 40Y for yellow has 15 nozzle #Y1#Y15, and the pitch of these 
15 nozzles is the same as the nozzle pitch k of a black nozzle train, this *- the object for 
Magentas - the same is said of nozzle group 40M or nozzle group 40C for cyanogen. In 
addition, nozzle #Y15 of the lower limit of nozzle group 40Y for yellow and the nozzle group 
40for Magentas "x" mark between nozzle #M1 of the upper limit of M are showing and 
carrying out that the nozzle is not formed in the location, therefore, nozzle #Y15 and the 
object for Magentas of the lower limit of nozzle group 40Y for yellow - spacing of nozzle 
#M1 of the upper limit of nozzle group 40M is twice the nozzle pitch k. this - the object for 
Magentas - the same is said of nozzle #M15 of the lower limit of nozzle group 40M, and 
spacing with nozzle #Cl of the upper limit of nozzle group 40C for cyanogen. If it puts in 
another way, spacing of each nozzle groups the object for yellow, the object for Magentas, 
and for cyanogen is set to the pitch k twice the value of a nozzle. 

[0022] The nozzle of the color nozzle groups 40Y, 40M, and 40C is arranged in the same 
vertical- scanning location as the nozzle of black nozzle train 40K. However, the nozzle for 
chromatic color ink is not prepared in the location which corresponds in 48 nozzle 
#K1-#K48 of black nozzle train 40K to the 16th, the 32nd, the 48th nozzle #K16, #K32, and 
#K48. 

[0023] At the time of printing, while the print head 36 is moving to the main scanning 
direction with carriage 28 ( drawing 1 ), an ink droplet is breathed out from each nozzle. 
However, it restricts that no nozzles are always used depending on a recording method, but 
only some nozzles may be used. 

[0024] C. The configuration of a vertical- scanning drive • drawing 4 is the conceptual 
diagram showing the vertical* scanning mechanical component which conveys a print sheet 
P. The vertical- scanning mechanical component has the 1st vertical- scanning drive 25 with 
which the feeding side was equipped, and the 2nd vertical- scanning drive 27 with which 
the delivery side was equipped. The 1st vertical- scanning drive 25 consists of feed roller 
25a and follower roller 25b. The 2nd vertical- scanning drive 27 consists of delivery roller 
27a and Giza Laura 27b. These rollers 25a, 25b, 27a, and 27b are driven by transmitting 
rotation of the paper feed motor 31 ( drawing 2 ) through the gear train which is not 
illustrated. At the time of initiation of printing, a print sheet P is pinched by the rollers 25a 
and 25b of the 1st vertical- scanning drive 25 from a feeding side (right-hand side of 
drawing 4 ), and is conveyed by rotation of both rollers. If the tip of a print sheet P is 
pinched by the rollers 27a and 27b of the 2nd vertical-scanning drive 27, it will come to be 
sent to a delivery side also with these rollers. Moreover, after the back end of a print sheet 
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P passes the pinching point (point pinched with Rollers 25a and 25b) of the 1st 
vertical- scanning drive 25, a print sheet P is conveyed only by the 2nd vertical-scanning 
drive 27. An image is recorded on a print sheet P by the print head 36 on a platen 26. 
[0025] In addition, in this printer, the 1st vertical-scanning drive 25 by the side of feeding 
of the precision of paper feed is more expensive than the 2nd vertical- scanning drive 27 by 
the side of delivery. Therefore, when paper feed is performed by only the 2nd 
vertical-scanning drive 27 after the back end of a print sheet P passes the pinching point of 
the 1st vertical-scanning drive 25, compared with the case where the precision of a feed per 
revolution is conveyed by the 1st vertical- scanning drive 25, it becomes low. 
[0026] In drawing 4 , the sign MOW" shows full [ of the nozzle train which met in the 
direction of vertical scanning ], and the sign "WLP" shows the width of face of nozzle group 
40Y for yellow. In addition, this width of face WLP is equivalent to the width of face of the 
low precision field mentioned later. The sign "WB" shows the distance from the pinching 
point of the 1st vertical-scanning drive 25 to the back end of a nozzle train. In addition, in 
this specification, the tip and the back end of a print sheet or a nozzle train are defined 
according to the direction of paper feed (the direction of vertical scanning). Moreover, the 
direction of paper feed and the direction of vertical scanning are defined as a direction 
where a print sheet P moves relatively to a printer 20 at the time of vertical scanning. In 
addition, "upper limit", a call, and the "back end" may be called a "lower limit" for a "tip." 
[0027] D. The fundamental conditions of the usual recording method : below, explain the 
fundamental conditions of the usual recording method first before explaining the recording 
method used for the example of this invention. In addition, in this specification, a 
"recording method", a "dot recording method", and a "printing method" are synonyms. 
[0028] Drawing 5 is an explanatory view to show the fundamental conditions of the usual 
dot recording method. Drawing 5 (A) shows an example of vertical- scanning delivery at the 
time of using four nozzles, and drawing 5 R> 5 (B) shows the parameter of the dot 
recording method. In drawing 5 (A), the round head of a continuous line including a figure 
shows the location of the direction of vertical scanning of four nozzles in each pass. Here, 
"pass" means horizontal scanning of one batch. The figures 0-3 in a round head mean the 
nozzle number. The location of four nozzles is sent in the direction of vertical scanning, 
whenever one horizontal scanning is completed. However, delivery of the direction of 
vertical scanning is realized by moving a form by the paper feed motor 31 ( drawing 2 ) in 
fact. 

[0029] As shown in the left end of drawing 5 (A), in this example, vertical-scanning 
feed per revolution L is the constant value of 4 dots. Therefore, whenever vertical-scanning 
delivery is performed, the location of four nozzles shifts 4 dots at a time in the direction of 
vertical scanning. Each nozzle makes all the dots on each raster (it is also called a "pixel") 
applicable to record during one horizontal scanning. In addition, on these specifications, 
the count of horizontal scanning required in order to make all the dots on one raster (it is 
also called "horizontal- scanning Rhine") applicable to record is called "a several s scanning 
repeat." 
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[0030] The number of the nozzle which records the dot on each raster is shown in the right 
end of drawing 5 (A). In addition, since at least one side of the raster of the upper and lower 
sides is unrecordable from the round mark which shows the direction location of vertical 
scanning of a nozzle by the raster drawn with the broken line extended rightward (main 
scanning direction), record of a dot is forbidden in fact. Both the rasters drawn on the other 
hand as the continuous line extended to a main scanning direction are the range where the 
raster before and behind that may be recorded by the dot. Thus, below, the range which 
can actually record is called the effective record range (or the "effective printing range", a 
"printing execution area", a "record execution area"). 

[0031] The various parameters about this dot recording method are shown in drawing 5 (B). 
Nozzle pitch k [a dot], a several s scanning repeat and the effective nozzle number Neff [an 
individual], and vertical* scanning feed-per-revolution L [a dot] are contained in the 
parameter of a dot recording method. [ the use nozzle number N [an individual], ] 
[0032] In the example of drawing 5 , the nozzle pitch k is 3 dots. The use nozzle number N 
is four pieces. In addition, the use nozzle number N is the number of the nozzle actually 
used in two or more nozzles mounted. The several s scanning repeat means forming a dot 
intermittently every dot (s*l) in one horizontal scanning. For example, when a several s 
scanning repeat is 2, in one horizontal scanning, a dot is formed intermittently every other 
dot. A several s scanning repeat is equal also to the number of the nozzles used in order to 
record all the dots on each raster. In the case of drawing 5 , a several s scanning repeat is 1. 
Effective nozzle number Neff It is the value which broke the use nozzle number N by the 
several s scanning repeat. This effective nozzle number Neff It is possible that the number 
of the net of the raster which may be recorded by one horizontal scanning is shown. 
[0033] The offset F of a nozzle is indicated to be vertical- scanning feed-per-revolution L in 
each pass, and its cumulative value sigmaL to the table of drawing 5 (B). Here, Offset F is 
a value which shows how many dots the location of the nozzle in each subsequent pass has 
separated from the criteria location in the direction of vertical scanning, when offset 
assumes the periodic location ( drawing 5 location in every 4 dots) of the nozzle in the first 
pass 1 to be the criteria location which is 0. For example, as shown in drawing 5 (A), after 
pass 1, only vertical- scanning feed-per-revolution L (4 dots) moves the location of a nozzle 
in the direction of vertical scanning. On the other hand, the nozzle pitch k is 3 dots. 
Therefore, the offset F of the nozzle in pass 2 is 1 (refer to drawing 5 (A)). Similarly, sigma 
L= 8 dots of locations of the nozzle in pass 3 are moved from the initial valve position, and 
the offset F is 2. sigma L= 12 dots of locations of the nozzle in pass 4 are moved from the 
initial valve position, and the offset F is 0. Since the offset F of a nozzle returns to 0 with 
the pass 4 after 3 times of vertical-scanning delivery, all the dots on the raster of the 
effective record range are recordable by repeating this cycle by making three vertical 
scanning into 1 cycle. 

[0034] Offset F is zero, when the location of a nozzle is located in the location which 
separated only the integral multiple of the nozzle pitch k from the initial valve position so 
that the example of drawing 5 may also show. Moreover, Offset F is given by %k just 
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because it broke cumulative value sigmal of vertical- scanning feed-per-revolution L ] L by 
the nozzle pitch k (sigmaL). It is the operator which shows that remainder of a division is 
taken"%" here. In addition, if the initial valve position of a nozzle is considered to be a 
periodic location, Offset F can also be considered that the amount of phase shifts from the 
initial valve position of a nozzle is shown. 

[0035] When a several s scanning repeat is 1, in order to make it there be neither an 
omission of a raster nor duplication in the effective record range, it is required to fulfill the 
following conditions. 

[0036] The count of vertical* scanning delivery of condition cl-1 cycle is equal to the nozzle 
pitch k. 

[0037] The offset F of the nozzle after vertical- scanning delivery of each time in condition 
c2^1 cycle serves as a value from which 0 • (k*l) the range differ, respectively. 
[0038] Conditions c3- The average feed per revolution (sigmaL/k) of vertical scanning is 
equal to the number N of use nozzles. If it puts in another way, cumulative value sigmal of 
vertical-scanning feed-per-revolution L per 1 cycle ] L is equal to the value (Nxk) which 
carried out the multiplication of the number N of use nozzles, and the nozzle pitch k. 
[0039] He can understand the above-mentioned monograph affair by thinking as follows. 
Since the raster of a book exists between the adjoining nozzles (k-l), in order to record on 
the raster of these (k-l) books in 1 cycle and to return to the criteria location (Offset F is 
the location of zero) of a nozzle, the count of vertical* scanning delivery of 1 cycle becomes k 
times. An omission arises in the raster which will be recorded if vertical- scanning delivery 
of 1 cycle is less than k times, and on the other hand, if there is more vertical* scanning 
delivery which is 1 cycle than k times, duplication will arise in the raster recorded. 
Therefore, the 1st above-mentioned condition cl is satisfied. 

[0040] When vertical- scanning delivery of 1 cycle is k times, an omission and duplication 
are lost to the raster recorded only at the time of the value from which the value of the 
offset F after vertical* scanning delivery of each time differs mutually [ 0 - (k-l) the range ]. 
Therefore, the 2nd above-mentioned condition c2 is satisfied. 

[0041] If the above-mentioned 1st and the 2nd above-mentioned condition are satisfied, 
each nozzle of N individual will record k rasters between 1 cycles, respectively. Therefore, 
record of the raster of a Nxk book is performed in 1 cycle. On the other hand, if the 3rd 
above-mentioned condition c3 is satisfied, as shown in drawing 5 (A), the location of the 
nozzle after 1 cycle (after [ k times of] vertical" scanning delivery) will come to Nxk raster 
detached building ****** from an early nozzle location. Therefore, in the range of the 
raster of these Nxk books, an omission and duplication can be lost to the raster recorded by 
satisfying the above 1st thru/or the 3rd condition cl-c3. 

[0042] In addition, as a several s scanning repeat, the integral value of two or more 
arbitration can be used. For example, when a several s scanning repeat is 2, in the 1st 
horizontal scanning on a certain raster, the odd* numbered dot location serves as a 
candidate for record, and the even*numbered dot location serves as a candidate for record 
in the 2nd horizontal scanning. Below, a several s scanning repeat calls an "overlap 
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[0043] By the overlap method, the 1st thru/or the 3rd condition cl-c3 mentioned above are 
rewritten like the following condition cl 1 - c3\ 

[0044] The count of vertical- scanning delivery of condition cl ! *l cycle is equal to the nozzle 
pitch k and the value (kxs) which multiplied by the several s scanning repeat. 
[0045] The offset F of the nozzle after vertical-scanning delivery of each time in condition 
c2'-l cycle is the value of 0 * (k*l) the range, and each value is repeated by a unit of s times. 
[0046] Condition c3'- The average feed per revolution {sigmaL/(kxs)} of vertical scanning is 
equal to the number Neff of effective nozzles (=N/s). If it puts in another way, cumulative 
value sigma[ of vertical- scanning feed per- revolution L per 1 cycle ] L will be the number 
Neff of effective nozzles. It is equal to the value {Neff x (kxs)} which carried out the 
multiplication of the count (kxs) of vertical-scanning delivery. 

[0047] Above-mentioned condition cl* - c3' are materialized also when a several s scanning 
repeat is 1. Therefore, condition cl' * c3' is conditions generally satisfied about a dot 
recording method irrespective of the value of a several s scanning repeat. That is, if 
above-mentioned three conditions cl' - c3' are satisfied, in the effective record range, 
neither an omission nor duplication can be in the dot recorded. However, when adopting an 
overlap method (when a several s scanning repeat is two or more), the conditions of 
shifting mutually the record location of the nozzle which records the same raster to a main 
scanning direction are also added. 

[0048] In addition, partial overlap may be performed depending on a recording method. 
"Partial overlap" means a recording method by which the raster recorded with one nozzle 
and the raster recorded with two or more nozzles are intermingled. It also sets to the 
recording method using such partial overlap, and is the number Neff of effective nozzles. A 
definition can be given. For example, with a partial overlap method on which two nozzles 
cooperate, the same raster is recorded among four nozzles, and the two remaining nozzles 
record one raster, respectively, it is the number Neff of effective nozzles. They are three 
pieces. Three conditions cl* which was mentioned above also in the case of such a partial 
overlap method * c3' are materialized. 

[0049] In addition, the number Neff of effective nozzles It is also possible that the number 
of the net of the raster which may be recorded by one horizontal scanning is shown. For 
example, since the raster of a number equal to the number N of use nozzles can be recorded 
by two horizontal scanning when a several s scanning repeat is 2, the number of the net of 
a raster recordable by one horizontal scanning is equal to N/s (namely, NefD. 
[0050] Although vertical-scanning feed -per* revolution L was set as the constant value of 4 
dots in the example of drawing 5 , it is also possible to use what instead combined the feed 
per revolution from which plurality differs. Also in this case, if a scan parameter is set up 
so that condition cl' mentioned above - c3' may be satisfied, it can be made like so that 
there may be neither an omission nor duplication in the dot recorded. 
[0051] E. The view of the recording method in upper limit processing and lower limit 
processing '• drawing 6 is the explanatory view showing the view of a recording method [ / 
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near the upper limit of a print sheet ]. In addition, on these specifications, special printing 
processing [ processing / special / / near the upper limit of a print sheet / printing / "upper 
limit processing", a call, and near the lower limit of a print sheet ] is called "lower limit 
processing." 

[0052] Near the upper limit of a print sheet, the range (record improper range) which 
cannot perform dot record effectively exists as shown in drawing 5 mentioned above. Then, 
the record improper range is decreased and the effective record range is made to increase 
by setting a vertical- scanning feed per revolution as a smaller value in upper limit 
processing. By the upper limit processing shown in drawing 6 (A), vertical- scanning 
feed per-revolution L is specifically set as 2 dots, and this value is smaller than 
vertical- scanning feed -per- revolution L (= 4 dots) in the usual recording method shown in 
drawing 5 R> 5. Consequently, it turns out that it is increasing by four rasters compared 
with the case where the effective record range is drawing 5 R> 5 (A). 

[0053] In addition, by 4 pass eye of drawing 6 (A), the No. 0 nozzle and the No. 1 nozzle are 
not performing dot record. This reason is that the raster which serves as a candidate for 
record by the No. 0 nozzle and the No. 1 nozzle in 4 pass eye already serves as a candidate 
for record by the No. 2 nozzle and the No. 3 nozzle in pass 1. 

[0054] The scan parameter in upper limit processing is shown in drawing 6 (B). These scan 
parameters have not satisfied condition cl' in the usual recording method mentioned above 
- c3\ This reason is that it is permitted that the raster used as the candidate for record by 
the use nozzle overlaps in upper limit processing as shown in drawing 6 (A). 
[0055] Generally, by the recording method adopted by upper limit processing, the 
vertical-scanning feed per revolution is set as the small value rather than the recording 
method adopted by the staging area ([ near the lower limit near the upper limit ] field) of a 
print sheet, and the effective record range is extended by this. Moreover, in lower limit 
processing, the recording method using a value with a vertical- scanning feed per 
revolution smaller than the recording method adopted by the staging area of a print sheet 
is applied, and the effective record range is similarly extended by this. In addition, since 
the view of lower limit processing is the same as that of upper limit processing almost, the 
detailed explanation is omitted here. 

[0056] In addition, in a staging area, irregular delivery (way of sending which uses the feed 
per revolution from which plurality differs) may be adopted. Moreover, also in upper limit 
processing or lower limit processing, it is possible to adopt irregular delivery. In these 
cases, it is set as a value with the average of the vertical-scanning feed per revolution in 
upper limit processing smaller than the average of the vertical- scanning feed per 
revolution in staging-area processing. The same is said of lower limit processing. **** "a 
vertical-scanning feed per revolution is small" has the large semantics which contains also 
in such a case. 

[0057] F. The view of application of the recording method in an example • drawing 7 is the 
explanatory view showing the view of application of the recording method at the time of 
color printing of this example, and monochrome printing. On a print sheet P, the printing 
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execution area PA where printing is actually performed is set up as shown in drawing 7 (A) 
and (B). However, the printing execution area at the time of color printing and the printing 
execution area at the time of monochrome printing are not necessarily the same. 
[0058] At the time of monochrome printing, as shown in drawing 7 (A), the recording 
method for staging-area processing is applied to the staging area of the printing execution 
area PA. The recording method for this staging-area processing is a recording method 
which has neither an omission nor duplication in the dot which satisfies condition cl f 
mentioned above * c3\ and is recorded. Near the lower limit near the upper limit of the 
printing execution area PA, the recording method for the object for upper limit processing 
and lower limit processing is applied, respectively. On the other hand, at the time of color 
printing, as shown in drawing 7 (B), the same recording method is applied over the whole 
region of the printing execution area PA. This recording method is a recording method 
which has neither an omission nor duplication in the dot which satisfies condition cl 1 
mentioned above - c3\ and is recorded. In addition, the concrete contents of each recording 
method shown in drawing 7 (A) and (B) are mentioned later. 

[0059] In this example, the reason for having changed application of a recording method at 
the time of monochrome printing and color printing is as follows. As shown in drawing 3 , 
in the print head of this example, the number (48 pieces) of a black nozzle is about 3 times 
the number (15 pieces) of each chromatic color nozzle, the time of monochrome printing - 
48 black nozzles - printing is performed, using all for almost. On the other hand, at the 
time of color printing, the nozzle of the same number is used about each color of CMYK. 
Therefore, about the number N of use nozzles in the scan parameter explained by drawing 
5 , the use nozzle number at the time of monochrome printing will be about 3 times the 
number of use nozzles at the time of color printing. By the way, the record improper range 
explained by drawing 5 is in the inclination which becomes so large that there are many 
use nozzles. In this example, since the number N of use nozzles has more monochrome 
printing than color printing, the record improper range becomes [ the direction of 
monochrome printing ] large. Then, in monochrome printing, it is desirable to perform 
upper limit processing and lower limit processing, to reduce the record improper range, 
and to extend the effective record range. The need of on the other hand performing upper 
limit processing and lower limit processing since the record improper range is 
comparatively small in color printing is small. If neither upper limit processing nor lower 
limit processing is performed, since the special printing processing for it is unnecessary, 
there is an advantage that the whole printing processing becomes easy. 
[0060] Thus, in this example, selection of either print mode of monochrome printing and 
color printing performs printing according to the recording method which was suitable for 
the print mode, respectively. 

[0061] G. The example of the recording method of color printing • drawing 8 is the 
explanatory view showing the scan parameter of the recording method applied to color 
printing in an example. For the nozzle pitch k, by this recording method, the number of 6 
dots and several s scanning repeats is [ 1 and the use nozzle number N ] 13. The parameter 
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about each pass from the 1st time to the 7th time is shown in the table of the lower part of 
drawing 8 . Feed*per*revolution L and accumulation value sigmaL of vertical scanning 
performed just before that pass, and Offset F and ** are shown about each pass by this 
table. Vertical-scanning feed-perrevolution L is the constant value of 13 dots, thus, the 
recording method (scanning mode) whose vertical- scanning feed-per-revolution L is 
constant value ~ a law - it is called rule delivery." In addition, it is also possible to 
adopt the recording method of irregular delivery using the array of two or more different 
values as vertical- scanning feed-per-revolution L. The scan parameter of drawing 8 has 
satisfied condition cl' mentioned above - c3\ 

[0062] Drawing 9 is the explanatory view showing the nozzle used in color printing of this 
example. Although the actuator 40 of drawing 9 is the same as what is shown in drawing 3 , 
at the time of color printing, only the nozzle of the abbreviation 1/3 of the 48 black nozzles 
is used. In drawing 9 , the nozzle used at the time of color printing of this example is shown 
by with a circle [ white ], and, on the other hand, the nozzle which is not used is shown by 
the black dot. That is, about chromatic color ink, 13 nozzles of the beginning of the 15 
nozzles of each color are used, respectively . Moreover, about black ink, only 13 nozzles in 
the same vertical- scanning location as use nozzle #C1 for cyanogen - #C13 are used. Thus, 
the dot of each ink can be formed without an omission or duplication by performing a scan 
about four ink, according to the scan parameter common to each ink, if the nozzle of the 
respectively same number is used. 

[0063] In addition, on these specifications, the nozzle group for each ink which consists of 
nozzles used is also called a "use nozzle group." Moreover, the nozzle group for each ink 
prepared in the actuator 40 is also called a "mounting nozzle group." 
[0064] What is continuously located in a line in the nozzle pitch k as a use nozzle of each 
ink is chosen. Moreover, spacing of nozzle #M1 of the upper limit of the use nozzle group 
for nozzle #Y13 and the Magentas of the lower limit of the use nozzle group for yellow is 4k 
(namely, 24 dots). Similarly, spacing with nozzle #C1 of the upper limit of the use nozzle 
group for nozzle #M13 and cyanogen of the lower limit of the use nozzle group for 
Magentas is also 4k. 

[0065] Drawing 10 is the explanatory view showing the nozzle which records each raster 
line of effective record within the limits in each pass at the time of color printing of this 
example. With pass 1, three nozzle #C11 for cyanogen - #C13 perform dot record on the 1st, 
the 7th, and the 13th effective raster line, respectively. In addition, an "effective raster 
line" means the thing of the raster line of effective record within the limits. In addition, the 
sign "#" of the head of a nozzle number is omitted in drawing 10 . Moreover, the nozzle to 
which the slash is given shows the non-used nozzle. The sign "x" shows the location where 
the middle nozzle of an adjoining mounting nozzle group does not exist. 
[0066] With pass 2, the location for record of the actuator 40 on a print sheet moves in the 
direction of vertical scanning by 13 dots from pass 1. Since the nozzle pitch k is 6 in this 
example, the offset F of the nozzle location after this vertical- scanning delivery is 1 dot 
(just because it **(ed) accumulation value sigmat of feed-per-revolution L ] L by k). 
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Therefore, in pass 2, it seems that the raster line under one serves as a candidate for 
record from the raster line which became a candidate for record with pass 1 seemingly. Of 
course, the raster line under 13 serves as a candidate for record in fact. In addition, in color 
printing of this example, since vertical-scanning feed -per- revolution L is the constant 
value of 13 dots, whenever vertical-scanning delivery is performed once, it seems that the 
location of the raster line used as the candidate for record moves one [ at a time ] 
downward. 

[0067] About cyanogen ink, it is the location Cmis between the 6th and the 7th raster line 
so that it may explain below. It sets and the accumulation value of a vertical-scanning 
misfeed difference becomes the largest. The 6th raster line is recorded in pass 6, and, on 
the other hand, the 7th raster line is recorded in pass 1. Therefore, between the pass 1 
which records the 7th raster line, and the pass 6 which records the 6th raster line, 
vertical-scanning delivery is performed 5 times. Therefore, between the 6th and the 7th 
raster line, the vertical-scanning misfeed difference of five batches is accumulated. 
Similarly, the vertical -scanning misfeed difference of five batches is accumulated about 
cyanogen ink also between the 12th and the 13th raster line. 

[0068] By the same consideration as ****, it is related with Magenta ink, and is the 
location Mmis between the 7th and the 8th raster line. It turns out that it sets and the 
accumulation value of a vertical- scanning misfeed difference becomes comparatively large. 
Moreover, it is related with yellow ink and is the location Ymis between the 9th and the 
10th raster line. It sets and the accumulation value of a vertical- scanning misfeed 
difference becomes comparatively large. In addition, below, the accumulation value of a 
vertical- scanning misfeed difference calls a comparatively big location a "error 
accumulation location." 

[0069] In color printing of this example, an error accumulation location differs and is not in 
agreement for every chromatic color ink so that he can understand from the above 
explanation. It is in the inclination which banding (image quality degradation part of the 
shape of a muscle extended to a main scanning direction) tends to generate in an error 
accumulation location. However, according to this example, since error accumulation 
locations differ for every chromatic color ink, it cannot be conspicuous and banding in these 
locations can be carried out. 

[0070] In addition, in order to make it not in agreement [ an error accumulation location ] if 
possible about the nozzle group which adjoins along the direction of vertical scanning, it is 
desirable to choose a use nozzle so that spacing between adjoining use nozzle groups may 
generally be M times (M is two or more integers) the nozzle pitch k. 
[0071] However, as for spacing between the use nozzle groups which adjoin along the 
direction of vertical scanning, it is desirable to set up still as follows. Drawing 1 1 is the 
explanatory view showing the equivalent nozzle location in the usual recording method 
shown in drawing 5 . As drawing 5 also explained, when a several s scanning repeat is 1, 
the scan of 1 cycle contains k times of vertical- scanning delivery. Therefore, the movement 
magnitude of the nozzle group in vertical- scanning delivery for 1 cycle is a Nxk raster. The 
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initial valve position of the nozzle group in each cycle from 1 cycle eye to 3 cycle eye is 
shown in drawing 11 . Since the same record actuation is performed from these three 
nozzle group locations, these locations are mutually equivalent. Spacing of the nozzle of the 
lower limit in the initial valve position of 1 cycle eye and the nozzle of the upper limit in 
the initial valve position of a two-cycle eye is k dots. Moreover, spacing of the nozzle of the 
lower limit in the initial valve position of 1 cycle eye and the nozzle of the upper limit in 
the initial valve position of 3 cycle eye is a dot (Nxk+k). Although illustration is omitted, it 
turns out that spacing of the nozzle of the lower limit in the initial valve position of 1 cycle 
eye and the nozzle of the upper limit in the initial valve position of a four-cycle eye is a dot 
(2xNxk+k). Generally, spacing between the nozzle of the lower limit of the nozzle group of 
the initial valve position of 1 cycle eye and the nozzle of the upper limit of other equivalent 
nozzle groups can be expressed in writing with k (Nxn +1) dots. Here, n is the integer of 
zero or more arbitration. 

[0072] If the use nozzle group of ink which is different in an equivalent nozzle group 
location as shown in drawing 11 is arranged, the error accumulation location about those 
ink is mutually in agreement. In order to avoid such a case, as for spacing between 
adjoining use nozzle groups, it is desirable to set it as values (for N to be the number of use 
nozzles and for n to be the integer of one or more arbitration) other than k (Nxn +1) dot. 
Here, n was made or more [ instead of zero or more ] into one because the case of n= 0 
would be excepted, if spacing between the use nozzle groups which adjoin as mentioned 
above was set up by M times (M is two or more integers) the nozzle pitch k. 
[0073] The recording method for color printing mentioned above also has the still more 
nearly following descriptions. Since black nozzle train 40K are preceded with a color nozzle 
train at the time of horizontal scanning, in the case of color printing, a black dot is formed 
on a print sheet ahead of the dot of other ink, so that drawing 9 mentioned above may show, 
moreover, a color nozzle train - being related - the direction of vertical scanning - 
meeting - nozzle group 40C for cyanogen, and the object for Magentas - it is arranged in 
order of nozzle group 40M and nozzle group 40Y for yellow, and the dot of a chromatic color 
is formed in this sequence. Furthermore, only the nozzle which exists in the 
vertical-scanning location same as a use nozzle group for blacks as the use nozzle group for 
cyanogen which exists in the back end of the direction of vertical scanning is used. 
[0074] In color printing of this example, the following various advantages arise from the 
description of the above actuators 40. The 1st advantage is a point that a black dot is 
formed ahead of the dot of other ink. If a black dot is formed after the dot of other ink, 
black ink spreads and it is in the inclination for the saturation of a color picture to fall. 
When black ink and yellow ink spread mutually especially, saturation is in the inclination 
to fall notably. Then, if a black dot is formed ahead of the dot of other ink in the location of 
the arbitration in a printing execution area by choosing a use nozzle group like drawing 9 , 
the saturation of a color picture can be raised. 

[0075] The 2nd advantage is a point that a yellow dot is formed after the dot of other ink, in 
the location of the arbitration in a printing execution area. If a print sheet P is conveyed in 
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the direction of vertical scanning so that he can understand from drawing 9 , in the 
location of the arbitration in the printing execution area PA, first, a black dot and a 
cyanogen dot will be formed in this order, then a Magenta dot will be formed, and, finally a 
yellow dot will be formed. By the way, as shown in drawing 4 , after the back end of a print 
sheet P passes the pinching point (contact of Rollers 25a and 25b) of the 1st 
vertical-scanning drive 25, vertical- scanning delivery is performed by only the 2nd 
vertical-scanning drive 27 of comparatively low precision. Consequently, in case a yellow 
dot is formed in the low precision field which has the same width of face as the width of 
face WLP of nozzle group 40Y for yellow so that it may explain below, it is in 
vertical- scanning delivery being comparatively performed in low precision. 
[0076] Drawing 12 is the explanatory view showing the relation of the low precision field 
LPA and actuator 40 which exist in the back end of a print sheet P. When a yellow dot is 
formed in the low precision field LPA which exists in the back end of the printing execution 
area PA, vertical-scanning delivery is performed by the 2nd vertical* scanning drive 27 in a 
comparatively low precision. Here, it is the semantics of the field where vertical-scanning 
delivery precision is low as "the low precision field LPA." In addition, the width of face of 
the low precision field LPA is equal to the width of face of nozzle group 40Y for yellow 
measured along the direction of vertical scanning. 

[0077] At the time of drawing 12 , formation of the black dot and Magenta dot in the low 
precision field LPA, and a cyanogen dot is ended. Therefore, henceforth [ the time of 
drawing 12 ] in the low precision field LPA, only a yellow dot is formed. However, generally 
a yellow dot has the property in which it is not conspicuous from the dot of other three 
colors. For this reason, even if vertical-scanning delivery precision is low and the location 
of a yellow dot shifts somewhat, image quality is not not much degraded. That is, in color 
printing of this example, since only a yellow dot is formed in the low precision field LPA 
when vertical-scanning delivery is performed by only the 2nd vertical-scanning drive 27, 
there is an advantage that image quality seldom deteriorates also in the low precision field 
LPA. 

[0078] however - low - it is not necessary to limit so that only a yellow dot may be formed 
in the low precision field LPA, and the dot of the color of others as possible should just be 
made not to be formed from the semantics of controlling degradation of the image quality 
by precision vertical-scanning delivery, for example, - low -- when precision 
vertical-scanning delivery is performed, it is desirable to control actuation of each nozzle so 
that it may have more than the moiety of the dot formed by the yellow dot. 
[0079] In addition, at the time of color printing although [ drawing 5 (B) ] upper limit 
processing is not performed, it may be made to perform upper limit processing. What is 
necessary is to cross the staging area of a printing execution area, and near the back end at 
least at the time of color printing, and just to apply the same common recording method, if 
it puts in another way. This reason is that the advantage of forming a yellow dot in the low 
precision field LPA which was mentioned above does not exist [ near the upper limit of a 
print sheet ]. 
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[0080] H. The example of the recording method of monochrome printing : drawing 1313 is 
an explanatory view showing the scan parameter in the staging-area processing at the 
time of monochrome printing of this example. For the nozzle pitch k, by this recording 
method, 6 dots and a several s scanning repeat are [ 1 and the use nozzle number N ] 47. 
[0081] The parameter about each pass from the 1st time to the 7th time is shown in the 
table of the lower part of drawing 13 . The constant value of 47 dots is used as 
vertical- scanning feed-per-revolution L. In addition, it is also possible to adopt irregular 
delivery as vertical-scanning delivery. Condition cT which also mentioned the scan 
parameter of drawing 13 above • c3' are satisfied. Drawing 14 shows the nozzle which 
records each raster line of effective record within the limits in each pass of the staging-area 
processing at the time of monochrome printing. 

[0082] Drawing 15 is the explanatory view showing the scan parameter in the upper limit 
processing at the time of monochrome printing of this example. From the pass 1 to the pass 
6 is equivalent to upper limit processing as shown in the table of the lower part of drawing 
1515 . In upper limit processing, the constant value of 5 dots is used as vertical-scanning 
feed-per-revolution L. 

[0083] Drawing 16 and drawing 17 show the nozzle which records each raster line of 
effective record within the limits in each pass of the upper limit processing at the time of 
monochrome printing. Drawing 16 **** at the rasters from the 1st of the effective record 
range to the 55th, and the rasters from the 256th of the effective record range to the 306th 
are shown in drawing 17 . In addition, in drawing 16 and drawing 17 R> 7, that by which 
"x" mark is given to the rectangle the nozzle number was indicated to be means not using 
the nozzle. It turns out that the part of the 47 use nozzles for which pass 5 is used by 
staging-area processing from the pass 1 which is horizontal scanning of upper limit 
processing is not used. 

[0084] Drawing 18 is the explanatory view showing the raster number for which each 
nozzle takes charge of record in each pass of the upper limit processing at the time of 
monochrome printing. That this drawing is indicated to be "n/a" means that that nozzle is 
not used with that pass. For example, with pass 1, the nozzle of #l-#4 and the nozzle of 
#13*#47 are not used. Moreover, in upper limit processing, the number of the nozzles 
actually used is adjusted for every pass. On the other hand, in the staging-area processing 
after pass 7, 47 nozzles are always used. By performing such upper limit processing, as 
drawing 6 explained, it is possible to extend the effective record range. 
[0085] Drawing 19 is the explanatory view showing the scan parameter in the lower limit 
processing at the time of monochrome printing of this example. In the table of the lower 
part of drawing 1919 , pass 0 means the last horizontal scanning. Moreover, pass * It 
means that 11 is the pass 11 times before the last pass 0. Six pass from pass -5 to pass 0 is 
equivalent to lower limit processing. Although vertical-scanning feed-per-revolution L is 
set as 15 dots with the pass -5 of the beginning of lower limit processing, vertical- scanning 
feed-per-revolution L is set as the constant value of 5 dots from pass -4 to pass 0. 
[0086] Drawing 20 and drawing 21 show the nozzle which records each raster line of 
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effective record within the limits in each pass of the upper limit processing at the time of 
monochrome printing. In drawing 21 , the raster whose raster number is 0 is a raster of the 
lower limit of a printing execution area. The raster number of the minus given to other 
rasters is counted from the raster of a lower limit, and shows what position it is. 
[0087] Drawing 22 is the explanatory view showing the raster number for which each 
nozzle takes charge of record in each pass of the lower limit processing at the time of 
monochrome printing. Also in lower limit processing, the number and location of a nozzle 
which are actually used are adjusted for every pass. By performing such lower limit 
processing, it is possible to extend the effective record range. 

[0088] As mentioned above, since there is comparatively much use nozzle number N at the 
time of monochrome printing, upper limit processing and lower limit processing are 
performed, and on the other hand, at the time of use color printing, since there is 
comparatively little use nozzle number N, upper limit processing and lower limit 
processing are omitted. It is possible to secure sufficient effective record range (printing 
execution area), simplifying processing by carrying out like this at the time of color 
printing. It is possible to ease degradation of the image quality resulting from not 
performing lower limit processing [ near the lower limit of a print sheet ] in the dot of two 
or more kinds of chromatic colors, in this example, since the yellow dot was formed at the 
end especially. 

[0089] I. Modification- drawing 23 which is an actuator is the explanatory view showing 
the 1st modification of an actuator, the upper part of the color nozzle train of the actuator 
40 which showed this actuator 41 to drawing 3 - light - Magenta nozzle group 40LM adds, 
and light cyanogen nozzle group 40LC is added to the upper part which is black nozzle 
train 40K. Therefore, four chromatic color nozzle trains 40C, 40M, and 40Y which 
consisted of 15 nozzles, respectively, and 40LM are arranged by the 1st left-hand side 
nozzle train by pitch k twice spacing of nozzle 2k along the direction of vertical scanning. 
Moreover, black nozzle train 40K which consisted of 48 nozzles, and the light cyanogen 
nozzle train which consisted of 15 nozzles are arranged by the 2nd right-hand side nozzle 
train by pitch k twice spacing of nozzle 2k along the direction of vertical scanning. 
[0090] In addition, light Magenta ink has the almost same hue as usual Magenta ink, and 
is ink with concentration lower than usual Magenta ink. The same is said of light cyanogen 
ink. In addition, usual Magenta ink and usual usual cyanogen ink may be called "dark 
Magenta ink" and "dark cyanogen ink." 

[0091] Also when the actuator 41 shown in drawing 23 is used, color printing and 
monochrome printing can be performed according to the same recording method as the 
case where the actuator 40 shown in drawing 3 is used. If this actuator 41 is used, in 
addition to the above-mentioned advantage and the effectiveness when using the actuator 
40 of drawing 3 , there is an advantage that it is possible to raise the image quality of color 
printed matter more. 

[0092] In addition, in this invention, it is possible to use that in which two or more 
chromatic color nozzle groups for forming the dot of a color different, respectively as the 
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print head have the 1st nozzle train arranged in the direction of vertical scanning and the 
2nd nozzle train arranged by juxtaposition at the 1st nozzle train including the black 
nozzle group so that the example of drawing 3 and drawing 23 may show. Moreover, there 
should be just more number of the nozzle of a black nozzle group than the nozzle number of 
the chromatic color nozzle group of 1 classification by color. This reason is because the 
print speed at the time of monochrome printing can be raised. In addition, it is desirable to 
set up the number of the nozzle of a black nozzle group the more than twice of the nozzle 
number of the chromatic color nozzle group of 1 classification by color from this semantics. 
[0093] Drawing 24 is the explanatory view showing the 2nd modification of an actuator. 
This actuator 42 exchanges the location of yellow nozzle group 40Y for light cyanogen 
nozzle group 40LC in the actuator 41 shown in drawing 23 R> 3. Also when this actuator 
42 is used, color printing and monochrome printing can be performed according to the 
same recording method as the case where the actuators 40 and 41 shown in drawing 3 or 
drawing 23 are used. In addition, in the back end section of the direction of vertical 
scanning of a chromatic color nozzle train, there is no need that the yellow nozzle group is 
arranged, and other nozzle groups may be arranged at it so that he can understand from 
this 2nd modification. However, it is desirable that either of the nozzle groups with 
comparatively low ink concentration (yellow, light cyanogen, light Magenta, etc.) is 
arranged in the back end section of the direction of vertical scanning of a chromatic color 
nozzle train in any case. 

[0094] Drawing 25 is the explanatory view showing the 3rd modification of an actuator. 
This actuator 43 arranges alternately the color nozzle train of the actuator 40 shown in 
drawing 3 , and black nozzle train 40K in two trains, respectively. For example, at black 
nozzle train 40K, it is the oddth nozzle #K1 and #K3. - #K47 are arranged at a left-hand 
side train, and it is the eventh nozzle #K2 and #K4. - #K48 are arranged at the right-hand 
side train. In three chromatic color nozzle groups 40Y, 40M, and 40C, the nozzle is 
arranged alternately similarly, respectively. Thus, also when the nozzle is arranged 
alternately, there is no change of three chromatic color nozzle groups 40 Y, 40M, and 40C in 
being arranged on a straight line along the direction of vertical scanning. That is, the need 
that two or more nozzles which constitute each nozzle group are not necessarily arranged 
on the straight line does not have nozzle groups that **** "two or more nozzle groups are 
arranged on a straight line along the direction of vertical scanning" should just be 
arranged along the straight line top on these specifications as a whole. 
[0095] In addition, this invention can be carried out in various modes in the range which is 
not restricted to an above-mentioned example or an above-mentioned operation gestalt, 
and does not deviate from that summary, for example, the following deformation is also 
possible for it. 

[0096] (1) There are some which can set the dot pitch (record resolution) of a main scanning 
direction and the dot pitch of the direction of vertical scanning as a different value 
depending on an airline printer. In this case, the parameter (for example, pixel pitch on a 
raster line) related to a main scanning direction is defined by the dot pitch of a main 
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scanning direction, and, on the other hand, the parameter (for example, the nozzle pitch k 
and vertical- scanning feed-per-revolution L) related to the direction of vertical scanning is 
defined by the dot pitch of the direction of vertical scanning. 

[0097] (2) This invention is applicable also to a drum scan printer. In addition, by the drum 
scan printer, a main scanning direction and the carriage transit direction turn into [ a 
drum hand of cut ] the direction of vertical scanning. Moreover, this invention is applicable 
not only to an ink jet printer but the airline printer which generally records on the surface 
of print media using the print head which has two or more dot formative element arrays. 
Here, a "dot formative element" means the component for forming a dot like the ink nozzle 
in an ink jet printer. As such an airline printer, there are facsimile apparatus, copy 
equipment, etc., for example. 

[0098] (3) You may make it transpose a part of configuration of that hardware was realized 
to software, and may make it transpose a part of configuration of that software realized to 
hardware conversely in the above-mentioned example. For example, a host computer 100 
can perform a part of function of a system controller 54 ( drawing 2 ). 
[0099] The computer program which realizes such a function is offered with the gestalt 
recorded on the record medium which a floppy disk, CD-ROM, etc. can computer read. A 
host computer 100 reads a computer program in the record medium, and transmits it to 
internal storage or external storage. Or you may make it supply a computer program to a 
host computer 100 from a program feeder through a communication path. When realizing 
the function of a computer program, the computer program stored in internal storage is 
performed by the microprocessor of a host computer 100. Moreover, a host computer 100 
may be made to carry out immediate execution of the computer program recorded on the 
record medium. 

[0100] In this specification, in the host computer 100, it is a concept containing hardware 
and operation system, and the hardware which operates under control of operation system 
is meant. A computer program makes such a host computer 100 realize the function of 
above-mentioned each part. In addition, a part of above-mentioned function may be 
realized by not an application program but operation system. 

[0101] In addition, in this invention, not only the record medium of a flexible disk or a 
pocket mold like CD-ROM but the internal storage in computers, such as various kinds of 
RAM and ROM, and the external storage currently fixed to computers, such as a hard disk, 
are included with "the record medium in which computer reading is possible." 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The outline perspective view showing the main configurations of the color ink 
jet printer 20 as one example of this invention. 

[Drawing 21 The block diagram showing the electric configuration of a printer 20. 
[Drawing 3] The explanatory view showing the array of the nozzle formed in the base of an 
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actuator 40. 

[Drawing 4] The sectional side elevation showing the vertical-scanning drive which 
conveys a print sheet P. 

[Drawing 5] An explanatory view to show the fundamental conditions of a dot recording 
method of having been suitable for staging-area processing. 

[Drawing 6] The explanatory view showing the view of a recording method [ / near the 
upper limit of a print sheet ]. 

[Drawing 7] The explanatory view showing the view of application of the recording method 
at the time of color printing and monochrome printing. 

[Drawing 8] The explanatory view showing the scan parameter in color printing of an 
example. 

[Drawing 91 The explanatory view showing the nozzle used for color printing of an example. 
[Drawing 10] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of color printing of an example. 
[Drawing 111 The explanatory view showing an equivalent nozzle location. 1 
[Drawing 121 The explanatory view showing the relation of the low precision field LPA and 
actuator 40 which exist in the back end of a print sheet P. 

[Drawing 13] The explanatory view showing the scan parameter in staging-area processing 
of monochrome printing of this example. 

[Drawing 14] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of the staging-area processing at the time of 
monochrome printing. 

[Drawing 15] The explanatory view showing the scan parameter in the upper limit 
processing at the time of monochrome printing of this example. 

[Drawing 16] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of the upper limit processing at the time of 
monochrome printing. 

[Drawing 17] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of the upper limit processing at the time of 
monochrome printing. 

[Drawing 18] The explanatory view showing the raster number for which each nozzle takes 
charge of record in each pass of the upper limit processing at the time of monochrome 
printing. 

[Drawing 19] The explanatory view showing the scan parameter in the lower limit 
processing at the time of monochrome printing of this example. 

[Drawing 20] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of the lower limit processing at the time of 
monochrome printing. 

[Drawing 21] The explanatory view showing the nozzle which records each raster line of 
effective record within the limits in each pass of the lower limit processing at the time of 
monochrome printing. 
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[Drawing 22] The explanatory view showing the raster number for which each nozzle takes 
charge of record in each pass of the lower limit processing at the time of monochrome 
printing. 

[Drawing 23] The explanatory view showing the 1st modification of an actuator. 
[Drawing 24] The explanatory view showing the 2nd modification of an actuator. 
[Drawing 25] The explanatory view showing the 3rd modification of an actuator. 
[Description of Notations] 



20 - 


Color ink jet printer 


22- 


Form stacker 


24- 


Paper feed roller 


25" 


1st vertical-scanning drive 


25a 


- Feed roller 


25b 


- Follower roller 


26 - 


Platen plate 


27- 


1st vertical- scanning drive 


27a 


- Delivery roller 


27b 


Giza Laura 


28 - 


Carriage 


30 - 


Carriage motor 


31 - 


Paper feed motor 


32- 


Towage belt 


34- 


Guide rail 


36- 


Print head 


40 - 


Actuator 


50 - 


Receiving buffer memory 


52 - 


Image buffer 


54 - 


System controller 


61 - 


Horizontal- scanning drive driver 


62 - 


Vertical- scanning drive driver 


63- 


Head drive driver 



100 - Host computer 



[Translation done.] 
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[0 0 2 0] ^7f^yX/^IJ(4, 4 8{@<7)/X/W#K 
l-#K48^tLTV^ 0 :tieo/X>#Kl~# 
K4 814, »l***lftt»o-C— Xfrlfyf-kV 

EB^iiri^. ^o/X^t°7f kil 6 Ky 

£ 0 fit, y X/vtv?-kf4, w»p±oK7ht° 

^-e#5 0 4*5, /Xynf y ^kO*ffi-Cifo5 r K7 
H (4, Bl«j«t*±(^*$JxS Ky h^B'l*S*l6l(i 

[0 0 2 1 ] 7J7-/Xy^i||i, ^xp-ffl/X/Hf4 
0Y^ >?ms X/V»4 0M<t, i/T>ffl/X;U 

/fxp-i/Xyv»4 0Ylt 1 5fi^yXyP#Y 1~ 
# Y 1 S^^tTJoO, rtlb<0 1 5fl§<7)/ X/K7)t°y 

f-(4, ^7 y^y X/u^/X/utv^k <bf^i:r^ 
/uiM o c t> PI 5 0 4*5, -<^D-ffi/X/u^4 

0 Y©Tffi(OyX;W#Y 1 5 £:> -rif / X/Up4 

0MC0±^C0yXyP#Ml i(Z>K(Z> Txj 

(Z)ffiS(wy X/u^AdiiTt^v^r t £^ UT Lt^ 
5 0 t^oT, -T^n-fflyX/Ui¥4 0 YWTffi^y X/U 
#Y15i, ■*"tf>*ffl/X/U»4 OMcO±^oy X/U 

#mi <tc7)^Pi(4, y X/ut B y^k(7)2^r*^6o rti 

(4, ^>^ffl/X;uS40MWT«^yX;W#Ml 5 

i/T>m; X/up4 ocoi^y X/u#c i i:co 

i ->7 x^i^miiii, yx 
t- y ^ k <d 2 rnofiKc^^ * nr ^ s. 

[0 0 2 2] 7J7 — y XyUp4 0 Y, 40M, 40Ctf> 
y X/K4, 7*7-^/ X/^iJ 4 0 KC7) y X/i^ ^ |S] cffljfe 
lEffiStcegSix-Ct^o fEL, y"7 y^yX/^ii4 0 
KW4 8i^yX;UffKl-ffK4 80^t\ 16f@ 
t32#@^48#SC0yX/U#Kl 6, #K32, # 

K4 8ic#LTi4, »*i-*tt»c#Bfe-<^^ffl©y 

X/U/j^JtibtlTt^^^o . 
[0 0 2 3] R1«CI1 Jrt^7^2 8 (Ell) t <t 

t>l:W^7 K3 e^jfeMEirtUc^BLr^SBIc, 

#y x^^^^^jg^DttB^n^o ffiL. saftarsttr 



[0024] c. mfe&mmmM<Dffif& :i4it busij 
«2 5 fc % mm{zmihtiitm20>m&EKmmm2 

7*&*rLT^S 0 *lWffl*3lEffi«l««2 5tt, ^ 
n-7 2 5a k'&mv-y 2 5 b t Xfflf&&tlX\<*Z e 
ff2 0M££mM*2 7tt. *Ko-7 2 7 a^f 
D-72 7bttM$n5 fl :ilbOP-72 5a, 10 
25b, 27a, 2 7bli 4 ii|^-^3 1 (Hj 2 ) 

Pi4&Mi (B4<0£«) ft*&JRloM££raR«Mft2 
5(Dn-72 5 a, 2 5 b II»«p$tlT, P5d — 7^)0 
&ic£0{$i§£tt£ o HigiJffl«£P<05fe«S^»2WIi|3feat 
Iiii2 70n-7 2 7a, 2 7 b ti£ i: , 

m few p - 7 lc J; o r fciMEMfciS fetiS «t o left 
5o H3*iJffl«Pa>«iffl^»ioii|*itffift*«2 

5 0^(o-72 5a, 2 5 b J; oT«$£;ft£ 20 
&) £iIi§Lfcf&(4, *2©ii|3lil»«tt2 7^|: 

r>2 6±t«^7 K3 6(Cj:»)li«*5|Bft$ix5o 

[0025] ^^yyy^cio^rd 

»Kfi9w»ioffl3featK«itti«2 5ow«, m 

Bi«ffl«poft«6jis* 1 (Dmfe&mmm® 2 5 

[0 0 2 6] H4iC*5^T, n^- U 0WJ (4, ffljfeS 
^|fil(C»ofcy X/U?Uo£M&^LT:fcfK ft^ TWL 
Pj |i % ^rcp-ffly X/Up4 0 Y^B^LTV^o 

-f5 G ft^ TWBj (1, mi<7)I'l^iE»^2 5co^ 
ft&frbs / X'l>m<O&1®*X<DmM&7FLX\<*Z> 0 4 

W]ffl3WP*s^y >^ 2 otw*f ur«*t6«j^Wiur»4>< 

[0027] d. m%<n&mtt<nm*tf}&i$ 
<n%mm^m\,^birix\f*z&&tt&mwi-z>mz, u 

[0 0 2 8] 0 5(4. i§#co Ky MBft*^OS*W* 
i*€r^i-fc«)<7>aWE-C*>6 0 i5 (A) (4, 4{©<7)/ so 
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5 (B) l«©Ky Ha»**»/<9^ — ^«:^L"Ct* 

6, H5 (a) (c*5^r, iSt^^^tfUtftwAtt, 

<Di3Htttti£»J*-*3 1 (12) Ci:otM^» 

[0 0 2 9] 11 5 (A) Wfc«8(^-TJ:9lC % ^.O^JT' 
(4gi|££&9i:U4 4 K y htf>— JtStT?fc6 0 lot, 

■y M , oH*lE*|filt-fiiT*<. fcyX/Hi, liHiw 

r*ti, 1^7^^ ( r±jfe3ic7-f>j ttpf-si) ±0 

[0 0 3 0] H5 (A) #7**±0>Ky 

[0 0 3 1 1 05 (B) ICI*, ^(D HE»*^(C|i| 

/X/i/S«kNeff [fi] i:, Si|*3tiHf9SL [Kyh] 

[0 0 3 2] 0 5O0i|"Cfi, /X;>fc°>y^k^3 Kt/ h 
■CifcSo ttffl/X/wfi*NI4 4fi-e*>6 0 ftffly 

icsli, -lI<0±jfeiEtc*J^-C (s-1) Kyh*>#«I 

+ >»«9igL*s-e»lofcfl[-e*)5. CC0^/X;Hi 
»Neff (4, -lHlW=fe7fefi-CgEfik$iX<#S7^^WjE* 



It 
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(o^m^Tfk tr h<o k^zz r t fcxz 5 0 

[0 0 3 3] Hi 5 (B) (D^KI*. #/<XtCibMt61i|^ 

Ft^SiiTi^. ::*c, ^^-irs/ hFi:«, 

W/^lCiolt6yX^l»fii (D5T*I44 K 

T*£>6 0 Wttf, HI 5 (A) \C7f:-rX0^, 

KI4, yX/uwffiBli»l*aEiS9ia:L (4Kyh) felt 10 

ii|*3SE*^(-»Wi-t-5. /X/Uf.y^kt43 

Fttlt'ifei (115 (A) #M) 0 [S^ICLX, /<*3 
tC*5it6/X/KOf4Btt, WI*>6SL = 8 K*y h 
^KlLTfe*), ^Wt7ty hF«2-efe^ 0 / 4 [d 
*5»tSyX/UOfl[fi(i, a»M3j»bZL=l 2 Ky h 
#BftLTfc9, ^(O^izy hFfiO"C#>3 e 3EJ£>gi| 
*iEaS , 9«<0/^X4-e(iy X/Utf);*-^ y h FfiOKM 

[0 0 3 4] l5^P,t)«§J;9(:, /X/UDfig 
d s «JMttB*»e>/X/u»f yf-koBBcfflFmitixfcttB 

-fey hF{4, Si|3fe3g^9fiLW»tHKI LSr/X/Uhfy 

f'k-c-fjofc&r) (zl) %kT'-^x.^>ti6 0 
r%j (4, iS^^ H i: 5 : i: ^/TtiS^ ffe S 8 
ft*5, /XA,oa«!ffiB*H»W/iffiBi*intf, * 

[0 0 3 5] X^r+^Jft^iiLfts^KOii^Ctt, % 

[0 0 3 6] ^cl : lVJ ?'l-<DB\fe&i£t)®$k 
(4, /X;Vf5/^k(C^L^„ 

[0 0 3 7] ^#c2 : 1 1M */l^<7>#|5JcOli|£sSEiS 
9$<D/ X/W7ty hFtt, 0- (k-l) CD^H 

[0 0 3 8 ] *Hc3 : 9l*£<7>¥J&i£»3 ft (Z L/ 40 
k) tt, «ffl/^ftNl:*L^, iiNf 

^Nty X/utTj/^k t«r^»Lfcii (NXk) {C^ 

[0 0 3 9] ±ge<7>#*#(4, ftcoj; 9(^#^5r^lC 
«toT3l*"C#6. »»i-<5yX/KDWICti (k-l) 
#0 7 £0)-C\ lV-<{ f/lr-ZZtlb (k- 

1) *<07^^±TIE»«:fToTyX/KOS!JiffiB 

^I1*3ltai>9Oia»ttk[H]t^5 0 9;Mm*E& so 
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^^<7)Ii|^^0^k[5]J:«9#^ix 

[0 0 4 0] l^^^/KO|i|^^0^klEl(O^(C^ x 
^EOffljfeatiS^^W^^-fes/ hF(Ofi^0- (k- 

xfi\z&n*m&i>m<tfiz>o lot, ±.&<d%2<d& 

[004 l] ±EofBl t*2 0ft«:Sr»fimtf, l 

xk*07^^^ia»35Sfrt>n5. 1E^3 0 

*f* c 3 SrfltJE-faxtf, 15 (A) ICtt^^Ic, IV 
4 ? Mk (k!eH7>Ii|*lEaSl9«) ©yX/l/tf)fiK J , tO 

ffl^/x/vttB^bNxk7^^itnfctefitc*s. « 
^^(aot, me>oNx k*(07^^<DffiK(c^t> 

[0 0 4 2] **+>*'3jSL»s <tLTI4, 2 

***V«0iEL»srtS2<D£#(;:ti\ fc^7^^±W 
2®@w£jfefi-ett«##B£> Ky hffiB^ISft 

[0 0 4 3] tf— /<-7*y^^T-ii, ±*&LfcSil& 
l^L* 3(0*^c l~c 3fi x JL^Tc^^f^c 1 ' -c 

3* <D£oicwzmx_t>tiz>c 

[0 0 4 4] *f*c r : l^^/KOgi|*iEiSf9!H]«: 

ffi (kx s ) K3fU\, 

[0 04 5) ^c2' : 1 /ls*<D&m<Offll&& 
$k*)'ik<D/ X;V<F>*7± y KFI4, 0~ (k-l) (Dgfc 

5 Q 

[0 0 4 6] 3' : MjtJE^spiiSiSO ft 1 1 L/ 

(kx s ) } (4, Ha/X/UjRNeff ( = N/s) 
t^o tftlri-ntf, 11^-<^^fcf5<7)©|*4iS , 9ftL 
^•IHilLtt, H^jyX/U^Neff ig'I^S^OlEj^ 
(kx s ) {Neff X (kx s) } (c« 

[0 0 4 7] ±^^^{^0 1 ' ~c 3 ' (4, X^r^>^ 

r -c3' (4, x**>mv&L%is<Dm\zmfrb 

5. i"^^^, iE(0 3o^c 1 ' -c3' ^r^J^ 



(8) 
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[0 0 4 8] ft*>\ |B»*^:UJ:oT(i, 

<bfi, lo<0yX/i/T*E»$tt*7**£, « 
E**5S0>ifc*:S5 o :roJ:9 4»»ft/^-/<-7 

9 CD 2 <@tf) y X/Hi**i*fft 1*(07^^ fcEftl"* J: 
eff l4 3tf§T*;fc£ 0 KOi^m^t^-yy/ 

[0 0 4 9] fejb\ ^/X/V^Neff 14, -0<7)±£ 
ir#x^>r. £ t>-C£6 0 fflx-ti* ^ir^ttfljgLSs 20 

/s (**-fc;fc>*>Neff ) f-^U\, 
[0 0 5 0] H5O0iJT'(iIi)^^«9ftL^4 h(7) 

5„ :<7)i^(:t), ±a*Lfc*f*c l ' -c 3' 
*T5J;5^*lt^7^-^Sria:3e*riiii, B»£ft* K 

[0 0 5 1 ] E. ±«S8ftiSiTS»teSC*3^6fE«*^ 

Mi kWVs W«Iffl««Tili»i£«^*jits#»j/j: 
[0 0 5 2] ffi&Lfcia5fc^$;h/0*5.fc IWJ 

era OM^mm) zz.x\ ±v&tmx 

Its •l**iSf?*«:J:0/h*4»cttti-5-i(c < to 40 

r^5 0 ftWtti^ii, He (a) ^^-riiBtea-ciiB 

£gi£*9i3;L£:2 Ky hdiftJt LT:fc *K rwlll, H 
5(C*Lfcii#oe»**t*ilt6il3fe*iS«9*L ( = 

5 (A) <om&iZtt^X4yx*&mtolLX\,*Z>Zbtf 

[0 0 5 3] fcfc, 116 (A) co4^;*@-m, 0#7 
X/Vt i#y X/U# Ky hE«**fTL"0*fcl\, ^ct) 
Sfc(4, 4 g Cjs^T 0 f / X/Ui l f y X/H: J; 50 
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5E»*f*£fc6 7**#, Rl:/^ 1 lc*5^T2#y 

[0054] ii6 (b) (c(i±«g*aai-*jit6*at^7 

*Lfcii#^Sa«*^C*Jtt5*ftc 1 ' -c3' ^ 
£LO^l\, w<7>3l&{4 N 16 (A) fc^SilT^* 

[0 0 5 5] Hftlcfi, ±*tea-e«ffl*ii6Efik*a; 
T'li, Pn»Jffl»Of[B«« (±«8fi«i:T«SjS««r»< 

^«^SS:S$Jx"C*J0, ^tLJdJ;orW»E»«ffl«ria: 

«wifra®«-eSffl$ixSE»*^:«t o t>M£&»9* 
j6«/h*4««:ffl^fcE»**3i*affl*^ rftlcfco 
^ttEMB&ttBLTt'*. fc*s, T«felo* 

IWHttOTM-*. 
[0 0 5 6] *IB1li«U*5^-C«llJaS0 

lt6»l*3lEiS0ffl:<Dsp*Si[j:5 
[0 0 5 7] F . XttMUisitdEA^oilffio*^ 

^:i7ii *nmm<n*y-mmtifk*s?u%\wm 
ic*sit5E«**oiifflo%^**^-rRwia'c*)5 q 
117 (a) , (b) ic*snri^J:5ic, TOffl^p 
±i^(4Pfi^j^^nn^^n*fnsiJiifT^«cPA^^^ 

£*i5 0 (IU *9-HiJBl^PnWJIItT««i:, *y* 
n &Ml$<Oftttl$?Tffi* k tt&i" L t IS]— Cttfcl 
[0 0 5 8] *y ^opnJBij^ctt, D7 (a) ic^i-J: 

5 1 c , mi mnrnvi p a ^ * mm 1± * mmm&mm 

E«**tSKy Hcft«t^«**«*^J:5ftEak* 
iiffl^tl6o $y-%\m*%W*s 117 (B) 

mimnmwp A<D±mzfrtzvxm-<Dm 

1' ~c3* «:}S»£i-StWT-*>»), SBBSnSKyh 
Utfe«t^fiS^«|E^J;9*E»*^;-C*>5 0 4*J, 117 
(A) , (B) IC^ Lfc#E»**0> JH*tt<tl*J*tt* 
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[0 0 5 9] *XttM(r*si*T, 9 v%\ffltift$y 
<7>il 9 H3(c,t:L/'cJ: 9l:, *%W\<D$im^ 

yKm ^^yx^as (4 8® t±, #*rs 
(i5i) <wfa 3 

BflB#(-(4, 4 8fi(D^7 y^y X^^A^-f^T^ 
^fflLTfnWHn$ix6o #7-JWJi$ici4, 
CMYKO#fe{w|HLriSHS:oyX;MSttffl$ix5o 86 

T\ *y^oHi«©*ASE»5FBr«BdS*#<45. * 

k H y -PPgiJtfn >T ft^coftiffiiK- K^JStR $ ti 5 <b , 
[0 0 6 1 ] G . ^7 -ffl»JO>e»#**> A**l : H 8 

#1, ftffl;X/ui»[N^13atfc5. I! 8 <7)Tgflc7> 
<0^Wil[«rJc*tT*ix5M**©iSi3ftLi:, 

r^lijiif9j <b^ 0 fc*5, I'I^^jH VffcLb LTH& 
fc*{*c 1 ' ~c 3' Sf»J£LTP5 0 

[0062] 0 9(4, *nmm<D%y-#\m\cis\ / *x& 
4 otem3\c7ft-th<r>kmcx*&z>j>\ #7 -bum 

!%\cn s 4 8 m(F>7y ytSX/Vtno hnfo 1/3 CO/ 
HWft^l 3j@coy X/M5*ft«ittffl£*i5 e * so 
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fc, X^y^-O^lco^-Ctt, WWfl£>teJI!y X/u 

#c 1 ~#c 1 3 <ti^i:g»i^g&gicfes 1 3S©/x 

k#XZZ> e 

[0 0 6 3] *W«IS-CI4, ttffl$tL5/XyU-C? 

[0 0 6 4] ^y^Oftffl/Xy^Lttt, yXvlxt" 

^ x p -ffl wtffl ; X«(DTJS(?) ; X/U# Y 1 3 t, 
-?-V>?%(Dfe®S X/MfcO±«ft<*> / X/U # M 1 k (Dffl 
mat, 4 k (tft^2 4Kyh) "CifeSo |5J«»C, ^ 
-bf>^fflto^/X;upcoTdS8o/X^#Ml 3 > 
TVfflWttffl/Xywp^_tJg<o/X/u#c 1 fc<nf!I]IH 
t>, 4 kXfoZo 

[0065] mi 0 ti, *%mm<n* 7-wjb#^#^ 

yX/uSr^i-|JiW|g|-c*>6o ^^Kli, ^T^ffltf>3 
o(0/X;^Cll-ffC13^ l#i<b7#@M 
3#gco^7X^7^ y±(D Ky hE»«:-tix*tt* 

fflfanyx? ?s( >(D~tZMMi-Z> 0 teio. mi ox 
(4, y Xyus^^ggwff^ r#j *s«»$nr^5 0 

* fc, W $ tLT V * 5 y X/H4*fcffl y XyW^^ L 

tv>^ 0 r XJ (4, «ta^/X/usfw^W 

yX/K^ttUi^i^LT^^o 

[0066] ^*2-m, mmwt±.\z&!,jz > T??'zL 

1 3 Ky h$HMb1-5 e ***«T-J4y X;^ 7 f k 14 

6ft(DX\ r<^li|^aE^>9^(oy X/u&W:<o*y-£y h 
F (i^ftL^^ffiZ L$rkT*I^Lfc^«9) (41 K*y 

1 -csa«*f*t/j:oyi:7x^7>r^«t 9 1 1 *to7^ 

m^te. 1 3*T<Dy*?y-< ^BUkWfctftot^ 
6 0 *:*J60ii<Z>*7-HlSiJ-CJ4, i'lfeSiSOffiL 

^1 3 Ky hO— BJjfeSiS^^llHlfT^ix 

[0 0 6 7] ^ry^y^ciLtfi, 

6#@t 7#i^7^^7-r><^r^^fi©Cmi 

6#i<7)7^^7-r>t4^^6«i*>^rffi»$ti, - 
7f |co7^^7^y(i/^ 1 K*J^TgS»£ix 

6c t^oT, 7#@(D7^^7^>-^iE^i-6^ 0 X 1 
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(4, i'l*3tEiS0^5|H|fT^tt-5o ftot, 6#@£7# 

[0 0 6 8] ±J4tW«ft%*lcj:f9, -r-Vyfjy? 

9#g«b 1 O#B<D7**7>T:'0>ffl<OteBYmis f^fc 10 

[oo69] £k±.<nwnt>>bmmx~z 6 j; o tz % *mm 

T\ >i/$rg^ft<i- 20 

[0 0 7 0] gij^^d^or^-r^/XyU 

rt\ /X/utV^kOMfg (MI4 2W±co&S&) 

[0071] mu 9jjfeat*ifiinfc v ori»»i-5ttffl/ 

1 -fr-f ^/u^^I'l^iSl? «£*3tt* y X/Ufc^BjSii 
NX k y*?X-hZ> 0 m 1 1 (C|4, lt^^/H^f>3 
f-^ ^/wg £-eta#-*M ?Mz&rtZ>; XA>#to%}im 

Xyl^Offlflltt, k Ky ht'ifeSo llM^/Vg 40 

UMtWcijJtSiMw/X/utoiBllJf, (nx k + 
k) Ky hT*&5„ B^ttOTFSil-C^Sj&s, 1 i^-T ^ 
^B<^WfflttSlc*3Jf5T«Sw/X/ui:, 41M^/V@ 
^«J«Sffifi«c*j«1"6±jgoy X/ui: <7>|S]IHli % (2 xn 
xk + k) Ky h"C*>Swt3&sW5. -(ftlcii, 
^^B<Ot0^ffiB^>>'X/u|f<OTigWy'X/ut, fdKO^s 
Iffift/ X/upro±igo/ X/ut wra^raNilf , (nx n 
+ 1) k hifi^^S, 1 ~ T\ nf40J£A±(7)ft 
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[0 0 7 2] Hi 1 J; 5 ft^fffittft / X^pffig 

/U»^|ffl^WIBff, (NXn+l) kKyh&**>fl[ 

(Nlfftffl/X/H*, n 14 1 ^JlC0fcfrO!Ei8:) (ciftS 
t5riW*Lt\ ::t', n£0J£JLh-CI4&< 
±fcLfc£>ti\ ±iELfcJ:9«c|»«-r5teffl/X/u»w 

[0 0 7 3] ±5*Lfc*7-Hl«'Jffl^Sa»*^:if, £b 
6J;3lC v */7y^/X/^ij4 0K(4 v 

l-t?M£ft6 0 #7-/X/H*J(c|I|L-CI4, gijjfe 

SE*rpjic:»oX, '>7yfflyX/ui4 0C, 

/ X/U» 4 0 M, ^ p — Jfl / X/l/«f 4 0 Y (Omz&M 

lfiI«)||»tff«Ei-5 S/T v#<75{£ffl y X^© 1 15] Cgi]£ 
[0 0 7 4] W±<DJ; 3 ftT^^~? 4 0<A#»J&> 
C5 0 »i X^y* K-7 h^s, (til 

t. y7-;^>^iU'L^\ *y-mifc<om& 

6^fS](c^6 0 0 9<7>J:9(cftfflyX/upSrji 

[0 0 7 5] »2<OflJ^tt, Bl«lJHfT*«rt^tt«^tfl[ 
gdio^T, >r^n- Ky Vmte&jytn Yy Y<»\k 

sijffl^ p a z tiz t . mmnmm p 

Aft<D&M<n&mz.te\,*XI*, ^y^Kyhi 

U4(c^LrbJ:9{^ WiP^«l(D 
ia»W2 5^M (D-7 2 5 a, 25b(0 

»2^Si|*3i£Sg!Bl««2 7co^T'fT^ti6o ^(7)^^, 

wl p trai:««r#-#-5tt»*(BWcj3^r>rxo- k 
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[0076] mi 21*, mm&pn'&m^ft&tzfc 

Aj <tf*, M*iES9MrA^tt^«tt. t^5**"C*> 
£ 0 &*5, LPA0>«li, H**#|6]Kfto 

r n o fc-f x p -ffl j x/n¥ 4 0Y^)fii;*u^ 

[0 0 7 7] Hi 2<0B#£-ei±, LP ArtlC 10 
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